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[0 0 0 2] 

^mi3^K±m^ 1 0 0 G h y s ^±a)m^Mm(Dmmti'^^^mz^ti^nx\^^^ 
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oFFj t/^^xm-Byt^mwi-tmt^\f^o m:^it. i o ocby s<Dm^^^^ 

[0 0 0 3] 

fc^iiL, y^^m^^xmM<Dm-^<D^^m%miz^m^^<Dti^-m^x$> 

mxmm lx\>^^<dx'. ^^^r^*^ h^y vt. ^ m<Dm^mm\z ^ o xmw^n 
xhi^oo z:(7)3t«), m%mtji^m\z^^^mmmt.hx\-i.AOGh/ siik±(K> 

[0 0 0 4] 

m^^^m.m^%<D^m^m^t^x%^m\zno^WihLhx\t. m^\t. % 
y 7 A^^mii^%mm^ (soa) mmmi^mm.^x. ^(D^miz^^vx 
^i::>^m%mm^ (fwm) ^mjs.&m^m (xpm) ^(D^mm^m^mm-t 

[0 0 0 5] 

M^i^miz, SOAcf(^FWM$:^^JMbfe#^^cov^T^±, 5 lEE 

Electronics Letters, vol.30, issue: 12, 9 June 1994, pp. 981-982^ "^^-^^ 

4xTVNS„ ::(D:$cmi)izmm^nr:L^mit. e. sGuzcDyt^uy^^m^ 
mmi^. I 0 oGhy s(D^^m^mm^^^^^miz^mLt=.^. 

§:3^7>f ;i/^T'l^*bTv\S, ±fa(D#^lcoVNTli, M;llMf^(2) ;IEE Elec 
tronics Letters, vol.32, issue:9, 25 April 1996, pp.840-842{C j3 V^T, :R 
]^5t;g2 0 0 G b/s ;^»^^^$4^TV^-5<. 
[0 0 0 6] 
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ttz. ^fe^'T^f AitiCDXPM§:jpJMLfe#^fCoVNTli. Mx.l«i)f(3); lEE 
Electronics Letters, vol.26, issue: 14, 5 July 1990, pp.962-964^-ef§^ 

ipg:tf=i#, ^f^vMLmmm: ioghz) ^mmv. ^yy^j^^vm^^ti^ 
imm)v-'f^^- (NOLM) icfevNT, m^^t.mmLtc±m(D%^0-j ^ 

1^$tlfet)®$:^MLTVN-g>. ±gH®#^^C■^V^T^i. Mx.li^S^(4) ; lEE Elec 
tronics Letters, vol.34, issue:10, 14 May 1998, pp. 1013-1014tCfc VaT, 6 

4 0 G b / s <Dm^m^mm^%^^m-r^ :itizm^hx\^^o 

[0 0 0 7] 

lzfj:i)mn^y^hi)^-^mizfjt^t.\f^^^Mti^&^. M^i^miz. @A°;i/;^3feaS{co 
V^T^i, tr'^y hi/- h/()^B b/s <7)y6##$:#fiMN (N : iE(^)^iS[) T^^^flf 
^MLT^^-^lCli, m^m0'mm^yb(D\^y h l/- N^Jj^NXB b/s lC^Sfc«) 

> zL<Dm^%izmmhr:LBHz(Dmmmx (nxb) '^^^vm^^^^^^jvy^m^m 

(D\^V M/- 0 0 G b / s (Dm^iZit. J'iJiy.mti^ 1 0 p s i ^)m^^^^ 

n}\,7.%m\%-m\zm^fimmx-^^o 

[0 0 0 8] 

:S:j|^(5);EC0C' 99, 1999, PostdeadUne Paper, pp.28-30^lCi3 V\T ti, M« 

mz^^}%mu^mtt^mt-t^n^m.^i^m^m^^t=.%m.m^^m.mzmm\^x 
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^m^mm0=r-^y h l O 0BlC^^^tl-5„ ^^n^y^Mm<il!l^J:t)^^#^:$>il 
{R!l®#:i— N 1 0 0 A, lOOBtt, 1 6 0 G h / s (Df^-^^i^MiS^^^ 1 
0 G b/ s IC^M-r^ ^Ti^ilLT^U. «#Pi^l|XM3^^iM^ (EA^M#I) ^ 
m^^tc2'D0%V- h 1 0 1 , 10 2;^)^^i:^!I{C^M$4^TV^So 
[0 0 0 9] 

m^o^it^- h 1 0 1 tt, m^%^nm\^r^2 oGHz(Dm^)M\^mm.Wi^m 

o 3CD2 0GHz(D«^^^n^y ^'li. n ^y ^|fim{R!l®^3t^ 1 0 3 7t)^ 

e>«^(DA> KA°;^.7>f (BPF) 1 0 4 S::/M/T!/i3g$*l-5 1 0 GH z 

m^mmm^W'Dn%m^^m\z. 't(o^%m^oymm.m^mwM^':f'y 105 

tCj;oT2^(Z)2 OGHzlC^^L, ^(D2 0 G H z 1 0 6 T' 

mM©l//^;i/*T'fii|i|LT^^$tlfe^'n^y^'^#T'^^. 

h 1 0 2ti, m^%iinmht=. i 0GHza)^yigbM?giScS:*t--5«^^n^y 

^\zx^}^Amm^^mmt^z.}ix%7.^v^iiLxmY^-t^o zi® i ogh 
^nmMm^i o i xmm(Di'K)\yi^xmmhx^^-^i[\,t=.i; uv m^x-^^ 

a 

[0 0 10] 

±iB(^>^e)J&:$>{|I^MT'li, #rL:^^y h 1 0 0 A, 100B^CfeV^T, 160 
Gb/s C7)^:$)-S{I#a«-^^;«)'^tffm<7)y6>!f- h 1 0 1 ^mMhX2 0Gb/s<Z) 
#-^^tc^:J^ilI:JMi$tl, ^v^T, h 1 0 2 ^riiiiLT 1 0 G b/ 

s®'f5#3t{C^:0-irj:J5'lt^ti-5o n ^y ^^^^fJMc^:3.- ^y M 0 0 AT'«, lO 

Gh/ s\z^m^t\.t=.mmi'^^%^i o sT-m^m-ttc^m^tifc^ic bpf 

^B#i 10 8 ■eji:i:{cM^$tiT#n.^^y hiooA, ioob(D2 -Do^tft^- h 

10 1, 1 0 2JClpll:tT!f§3t$4x-2>o fS-i-5t4>itil!l<Z):i- ^y M 0 0 B 
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[0011] 

);IEEE Photonics letters, vol, 12, no. 10, PP.1400-1402lCfe V^T, Wi^MWL 
tbfc^lC, [t:^!J^MU7^c2o<Z)EA^ii^T'^^^iiJ45-il1--g>S^ff=b#^StlT 

[0 0 12] 

[#§0^:*^^^ b <fc e) 1-S^ffl] 

Si[#m#-^^s::0-i6-rsti!5f5®#^-e«, tu^cD3fe>^- h i o uc^vnt, 

- hmm^m<-t^t=.&)tZl 0 GH z (Z)S*MMi!t$: 2Ji^bfe 2 OGHz<Z)« 
U y ^ ^m^-t^r^i^iZm^WL^'-y'^ l O 5^J:t>*2 OGHzm<Dm%i^m^l 

[0013] 

:*:#§0^Ji±facD.^jC«S UT^^tlfet;®-?:', ^^^^mm^%^%0)'t 

^izm:»ni^mt^zii(DX'^^mM>^£m^Mmmw:^m^t^t.mz. -eti 

& M V ^ 3t ^«^g J3 i: tJf 3feei2l ^> X 5^ A & il#t -r S ^ i: S: S S 3 

[0 0 14] 

[M 2: ^S^i- ^ i?) ® 

^}i&Lmm.Wi\zist^xm'Mmis^mmmzmt^^mi%>f- vnii. mmi%^ 

- vmzm.m\zmm-^timmm^%<D\:^v h i^- h^c^bv^^u^lLMMm^c^^ 
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[0 0 15] 

oTOf^f -2>3tx-r *y^i:l/TaiBt-5 J:e)ic;&y, m^yt<D\^y hU-hUm 

m^zuff^nmizfji^, 

[0 0 16] 

^m.mLr=.m^%^m\zm&,^if\^f=.^m^%(D\£v v u- h^c^bv^^^;igLM 
mm^m-t^ mn. ^ n ^ <Dum ^ j; t>*«jBtisiii u t n i %^mm iz-^^ 

[0 0 17] 

iz J: s 3t ^^^sti, «igS[<z)fg#^ ^ mmm±x0'm l r^m^m^mm 
^^tt'^Atj^n. mmi^m^mm^^^mizmmm^^<D\:fy h u - hic^Lvx 

mm^ytiz^^ti^^m^yb^m^m±x^mhx^mmm-t^m^^^mm=L 
mm^^^mm=L-y h<o^ptjt<t^-:^i)K ±7^br:L^^f£:^nmiz^^m^ 
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[0 0 18] 
[0019] 

mMi.x^^m^m-^nr^m^yttf^At!-^n^m2^¥~htLX(D^^m^2 
i:, ^^m^2^mMbxm^m^m^nr=.m^m^At!^t\^^^^U3 ^ 
yt^3XMmmm-^nr:^m^m^t>'^xi]-^n^Ay\^j'^7.y^}i9 (bpf) 4 

NXB b/s<D^:9>#f#S^^^75)^e)mM<^B b/s®^#)feS:^^m 
b T & -r S ;t «b CO i: L T M V ^ ti S o 

[0 0 2 0] 
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mm^n^m^^ uy ^(Dm^j Ml. mmmB Hz ^2mm^^^t.rj^< 2xb b 
/ s(Dm^^^m^m^mx^^j:t>KLx\»^^o 

[0 0 2 1] 

_tSHMZ3^^i®^l <?)^«1 allhXlt. m^it^-.tzfmV^'y^ (Uthium 

niobate; L i N b O3) moym^yt^M^^^-t ^^Am<Dmmn^mm-t ^ z 
t.ij'^x^^. tr^. m^it^yt^^y^m (inp) ^^mmi acDunniyxm 

iz^mmizmm'^nxmyt^mtim^ft^m^%^^i^^:r.inzf£^:^^mmn 

(DMz^^m^ 1 ^ lx^tMx&^o ±m(D^ofjt4yiy'y2^m^umizLrcm 

ytM^^(DMZytMM1l§ii. M^it:SCMi7);lEE Electronics Letters, vol.35, 
pp.730 -731, 1999^X'!£kM(D^(OX&^o 
[0 0 2 2] 

r:LmmitmM^n^-m^^i^rct>K :^^mxm\^^n^Mz^^m^(Dm^\t 
z.tnzm^n^^<Dx\trj:<. mpiit, ^^mmm^K.m'Dtc^^<DnmizMv 
x^mmi 8 0° m^j^^mmn!±t>'^WM-^ti^^j^i^t.^^-ot=.^m<D^Ani<Dm^ 

JiM t- <& r i: RTIg T' ^ ^ o 
[0 0 2 3] 

^^M^2i±, itf^cosi 5 izBi^r=.^^(Dmmzi3\^ 2 m o 2 
tmmomm^mm-r^^(Dx&^x. $yfitl3:6^e>B p f 4 ^^bxifiM^ti 

^ B H z D ^ ^C«o^^TSgl&IlIi^ 6 tC i: U |gi&$ tL. M Z 5t^sS#l 1 

^jgi® 2 X B b / s ^ B b / s cDm-^3^6^^:J)'SI:$)-it'r S 3 ;ib^ 
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[0 0 2 4] 

^^#13 li, %Mmm2 ^wMx^fcB \i / s (Dm^%^'^%\^xn%m^\zM 
m^^-m.mrji^%y'j^-^ 7.xtb^. ^(D^^^^x^^-ir^n^m^^t. ^z. 

T'ttB P F4 lCffl;^7StlS. B P F 4 3 e> ®«^f5-^lC-^* tl-S^ 

»; igLMMiS[;^"5B H z CD^^$:flimb, n >y ^ i: bT#|gi&iaii^ 5 

, 6 fc^4x-?tim;^t-^o 
[0 0 2 5] 

HgmtaS^ 5 tt, mX\l. #*B#|5a, m^itipi^Sb^ iiC?^«iK5 c^j:^J^A 
3fe(^)7ljg^-f ^ >ytC/SC^T, B PF4*^^iie,tlT<SBHz©«^^D^y1^ 
cD^^g^rnX^tCi/^ h$-&Tm;tf-r-5o «^ftiPI#§ 5 b (i, 5 a T-^ffiM 

^StlfcBHz^S^^'D^y $:JifipSLT> ■e<Z)«J±^i|lS*^ 2 X V tt (C^gSf -5 

A>rTxsi±$:ig;^-^s„ /i-rrx-T->f 5 d^, mMM^m^ \>xm&wmis^2 
XV 7t izm^ ■^titcBuzo) m%m-^ ^zm^nm 5 c ^ <d ^ r x^mm §: ^x. 

[0 0 2 6] 

mmm^eit. ±mo)mmmm5<Dm^tmmiz. ^*Bfi6a. m^mmme 
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T'^^^#J^^i|-r'g>'fg#3^(Z)jiil^-r ^ V^tCffrCT, B P F 4 Tb^^j^^tlT < & 

B H z (Dm%^ U y ^ (D&m^'^mzty y h $ itT m;^Jt--g> o mMi^m^6 hit 

ll*^fflV^e>tl<^>#-^, ^fflfie a*^?>©«^^^^^y^<^)ttiE^lpi^^,^3~4 VIC 
ii^$tl-5<fce){C. «^ftitiS#|6 bli«^^D^y ^§:fii|igt--g>o ^^M^ 

[0 0 2 7] 
[0 0 2 8] 

, y^mmmm(D^mmmz^n^Mz^^M^nt. m^itm5izB-tJ:^iz. 
mmm£^mmnmz^\^x i M^(Z)«j±M{c^^s:-r-g> 2 x v (Dnmrnm. -t 
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3;^)^e3B p F4 ^i;rbxmmm^5izmM^n^BHz<DmM.^ n-j 

hxmm-^n^z.tX'^(Dn&mmif>'^2xv Tcizmm-^n^. t.r^. 2x 

jE*VNMTX7^-f 5 d ^iffiux^i^^bti^zux. Mz ^^m^ I x<Dmmmti^ 
m4^mt.mi<m(Dmxmmmizm\:-t^ j: o izmi¥.<^.^mm-^ti^. cit^c j: »; 

[0 0 2 9] 

±mcoj:o c 2 X V 7t (Dm&mmxmm^n^Mz^MM^ i$:2xbhz® 

/s©^:J5-S(I#fiM-^^7b'5A:d3tiS^i> ^©^rJ^Sff^fiM-^^tli. 2XBHz 

(Dyt^- h iLLxmi^-t^Mzyt^m^ 1 BHz<D^^-htLxmi^-t^ 

^mmm2 tizmiz-^K.'^n. h^mm\^r=.m^mt^%m2\,zmibi\ 
^^^2,\zmmL>fz.m^%\t%nMm-^t\^xn%m^t.tj,^). 'ta^mn.m^ 

(C-^ ^ ^ B H 2 m^tt"^ BPF4T'IAm$tlT «^ ^ D L T #i^l&iai^ 5 , 

eizmm^i^. MZ3^^^#|l J3<^:03fe^M#|2(^)J^|*0J^»{cMV^?>4^<5. 
[0 0 3 0] 

^rT% ±gH(Z)|gI6{C#iJmUfeJ:e){C, NX B b/s ©^^^tJ^Mfg^^^tC-g- 
^^X^B b/s (Z)M#3^ (^•v:^^;!/) (Oz>-hx. m:^iii^(D^^^)v^m^m 

^m-t^m^K-o\>^x(Dmmmi^^Mm-t^^inz-t^o m^m^mm^^tf^^ 
i^(D^^:^jv(Dm-B^^^^m^m'r^t^mzi,t. -e(^> i#a)##3^cDMi©^ 

^ S.yiflZ^tl^timm-^'itX. MZyt^m^liZj^^2XBHz(D^^~ h# 
'ffiil^^ii^f 2{Cj:SBHz<Z)^y- hf^^^^Mm-t ^£^mi)^&^o Z.(J>fc^:^ 

^mmm.x\%. ^it^zfs^^B-pv A^^x^x^mmm^^, etcjfiigsnsm 
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[0 0 3 1 ] 

M z yt^m^ 1 T'tt> "^(DmMmtim e (Drmc^ Ltc^^i^zxBHz com 

-r 5 > ^^JcisiM Lfe B H z (D)^>!f- N Lrmf^-ts^t^iSII 2 {c^^ ?>tis :i 

ilici U^UI^T&^ti, l#®^#3^©^^*•^^:$>ilI^il$tlT3fe^M^2*^^,m;0 
[0 0 3 2] 

[0 0 3 3] 

B H z (r>%>f- h LT»rf^t--5MZ 3t^ii#| 1 B H z <D%¥- h il L/Ti& 
[0 0 3 4] 

^)^#|3;^)^e,BPF4 &:^LT#|gi&liIji&5, 6 ICjIiMS tlS B H z (Z) 

#JAliEI7 (A) - (E) ®MB&®lCa^-r J:e)^^*B^®SBSfenrigT'fe 

13 ffi|iE4t 2 0 0 2 - 3 1 0 3 4 9 4 
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feit>*B P F 4 LTV>-2>o 
[0 0 3 5] 

-5 «^ n 5: ^^ill 7 A IC j: y * ibT L fe^ IC, M Z ^^Hl^ 

1 izM-t^mn.^ ^ (DU^<D^^3mm7 Bx^mM-r^^oizLx^^^o t 
r=.. mi (B) oif^igMT'ti, ±m(Dm^iimmiz^m^7 Ax^ti^x^if^m 
m-^tir^m%^ u y ^ iz-z>\^x. ^mm^2izMt^m^^u^y^<D^m(D^^ 

#+0^7 CTMMt-'S ck-^lCLTVASo Se^JC, EI7 (C) (Z)«^MT'tt> MZ 

3^ ^iitl UC ji?f t- -5 n ^ ©^^a $: 7 B JC U MM-t -5 J: e) JC b , 

^^m^2m(D^mmmiz-D\^xit. uz^^mmi t.^^m^2(Dmizmm:L 

7 D<^)SBg^COV^T^i, ®7 (D) (D^^^^l EiZm^^'^iZ^^m^Z iL'^ 

y{im3(Dmizmi-^^^oizLx^^^\ tr^. mi (e) <Dm^miz^-t^oiz 
. ±m<D^^m^i D, 7 E^m^^t>-^xMz^^mmii5^xj^yt^mm2iz 

[0 0 3 6] 

iE^m<Dm^mm ^^t^^(Diii,xmm^n^t=.i3K ^^mizis^^xuz^m. 
m^ii5^x:^%^m^2 ^mm-t^m^<Dmmit]Emmizm^^ti^^(Dxitrjt 

M^li, B P F 4 -ettmStlSB H z ©^^^^ n «y ^lCfril®M-^^3®$:J6 

n y ^ izm':5\,^xMzytmmm 1 i5^x:fytMm^2 ^mm-t^^oizLx 
=fo«kv^„ r®^-^, Mz^^m^i^j;ix:^yt^m^2iziai'f^^^^-hn^t)^ 

^VMmizmt^^J:oizrji^. 

[0 0 3 7] 

gilcfieoTH 1 yt^- hmt LX<DMZ^mm^ i CD^ii^7b^M»ifi«JJc^fb-tS 
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huLxmr^-t^Mz^mmii^i t.. bhz(d^^- htLxmi'^-t^^mm^ 
2i:*\ ®9 jc^-tJ:e>^^-r ^ >^*T'^^^^cl&f^1-sz:i:^c ioT, NxBb 
/ s (D^^m^'Mm^ytti^ b b / s <Dm^yt^m^%ti^^m-^n^ j: e» ic^e 

[0 0 3 8] 

mz. ±m(Dj:otji^^miz^^^mmm:^m^^tcyt^mmmiz^\'^xMm-t 

mi oit. :^^mizj:^yt^mmm(D-mmmm(Dmv^mm^B-t^uy^m 
x&^. jsife, m^(DmnzBi^r^mmtmm(Dm^izitmi:'^-^^fiLxmm 

[0 0 3 9] 

^$:SlcBHz<D«^^ny^$:ttffit--g>^n>y ^Mmffl^-y M 0 Ai:, % 

si3^i^^± ■^n^m-ijMm^ts'hmmay b b / s o^m^^ ^ m^m^m 
Lx^mn%m^^^^^^m^yt'^mm=L-^y m o b ^ ^m^.. ^a^^m 

mM^i:0^M#3tMM<D#n.- -/ h 1 0 A, lOB*^, Wsj&oym HZmLt^^ 

mmm:iim:^mizmm<Dm^^'en'etim't^j:^izLtz.^(Dx&^>. 

[0 0 4 0] 
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m^iis^xj^^^mm2i>mm^n^^^izLx\^^. ^^mmQit. 2xbh 

z h t LXm^-t^MZytmm^ l is JtIJ^B H z 03fe>^-- h il LTi&^ 

■tS)^^M^2 $:)li{c5§iiLT^^^m^^$nfemM(Z)B b/ s 

[0 0 4 1 ] 

m2ii^2xBW2.(D%ff'-vif^^x^BB.7.<D%^-hiihx^n'^nmwh. # 

^(J^%>f- V $:5Si©LT^^^ia^^it$4x^B b / s co^-^^^Tb'^S^ttl 3 "r^^t ^ 
tlT, ■eOBHzf!g:9':«>'5B PF4 $:iiigLT#|gi*llIli^5, 6 {Cl»^ $ tl -5 r 
lCj:y, BHz®«^^^p^y^*^^^LT}fim$4x-5o 
[0 0 4 2] 
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m^izit^xm^i^^jtmnmmz^ NxBby s(om^m^mm^^i)^^Bb 
X s<Dmn^^^^mi^mLx^mMmt^^t.ii^xm^o ^titcj:*;, mmm 

(Dm^m^mm^ytizMmLr^^^mmm^mM^-'^^^:^hxi^m^^z.iiti^ 
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01 l^Cfe^^T. :*:)t^^^fitt, t&M(Z)01 OlCa^Lfe^^M^g©«^tg$: 
^i;:a.-;HbLT, NXB b / s ® ^:9'f{l#'M'©#3^ IC"^^ tlS 1#*^^N#^ 

•e<^)^##3l&{c-eti-?n^j|i:$-&TNM<^)^^M^ lo-i, 10-2 

, - 1 0 -N $:^t-t^t(D-efe§o #3t^^^:^"zL-;H 0 - 1 — 1 0 -N(D^ 
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h ^i^m^t-t ^ z. nz^ i)mmm0^(Dmmt^m^ ^ o izLt:Ljz^mmx& 
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0 B - 1 ~ 1 0 B -NlCli, ^ □ h 1 0 A-efl^ffi$ tlfe B H z 
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B s(Dm'^d^t>^^ytm3i5^xfB PF4 ^^TrLx^mmmm^ , eizmm-^ 
ti^ztizj:ijBHz(Dm%^uy^if^^mvxmm^n^a -eLT, ^mmn 

3 3-ettmS4xfcBHz(D«^i5'n^y ^5^*^#§3^#§3 2 {CA;fJ$ r i:T' B H z 
®3tei'n^y^7?)'5^fig$tl, ^(03^^n^y ^^-5^3 RS^#|3 1 fC^^e>tl-5o ^ 
3 R#^#|3 1 Xlt. ^i^zT^y 3 4 $:iiofeNxB b/ s (Z)^^ill#mft#^;0^ 
. 163^113 2 ;?)^e>(Z)B Hz (^3t^n«y^ (Ct^&oT, 3^(7)^^^® ^ * T^-fbifilig ( 
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V^t)«>-5 3 RMSSrJfe^nr, ^m©3^^Jtli«&lcm:^$ tlSo 
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±IB® J:e)tC:J>il^g3 3T'ambfc«^^O^y i57$:3t3 R#^#|3 IT'Mvn 
e)ti'53te^D^y ^<^)^fife{C^fJM-t'SJ:^lCL;fe::ii:T% NxB b/s©^:9-i!I# 
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[0 0 7 0] 

(#iB 13) #tB 1 2 izmmoyyt^mmmv:^ o x. 

[0 0 7 1] 

(#iB 14) #ia 1 3 {ciB«<z)^^«^«"e«> o T> 
iz^\^xPkMitht^:it^nmiLt^^^mmmo 
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